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PROBLEM TO BE SOLVED: To achieve a high heat 
radiation property, and at the same time to reduce costs. 
SOLUTION: Onto an aluminum substrate 1 with specific 



thickness, a first wide metal plate 3 and a second narrow 
metal plate 4 are put at specific intervals via an 




insulating film 2. A light emitting diode chip 5 is mounted 
while one electrode is connected to the first metal plate 
3, and a lead 6 that is pulled out of another electrode of 
the light emitting diode chip 5 is connected to the second 
metal plate 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light emitting diode lighting implement characterized by mounting light emitting diode 
(5) and one electrode becoming so that a metal plate (3) may be stuck through an insulator layer (2) on 
the metal substrate (1) excellent in heat dissipation nature and may be electrically connected to this 
metal plate (3). 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.inp... 7/2/2007 



JP,200 1-332768, A [DETAILED DESCRIPTION] 



Page 1 of 3 



* NOTICES * 

JPO and ZNFIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting implement which makes light emitting 

diode the light source. 

[0002] 

[Description of the Prior Art] The application as a signalling lamp or an annunciator has expanded light 
emitting diode from the low power and long lasting ** as what is replaced with an incandescent lamp. 
Recently the application as a traffic light etc. and the plotting board is especially expanded, and there is 
a demand of a raise in brightness and low-cost-izing for such an application. 

[0003] In order to satisfy this demand, in addition to improvement in the luminous efficiency of the light 
emitting diode chip itself, use with a heavy load is needed. And when using it with a heavy load, it is 
important to make stripping of the heat to generate enough in respect of reservation of dependability, 
such as a life. 

[0004] In consideration of this point, the thing which comes to give electric wiring on the substrate (for 
it to be hereafter called an aluminum substrate for short) which consists of aluminum excellent in heat 
dissipation nature as a substrate for lighting implements for raising the heat dissipation nature of a light 
emitting diode lighting implement through an insulating layer is proposed (refer to the patent No. 
2593703 official report). 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the substrate for lighting implements of the 
above-mentioned configuration, since the thermal resistance of the insulating layer used in order to 
insulate electric wiring from an aluminum substrate is large, there is un-arranging [ that the heat 
dissipation nature of an aluminum substrate cannot fully be pulled out ]. 

[0006] Moreover, since it is necessary to produce an electric wiring pattern by technique, such as 
plating, on an insulating layer in manufacturing the substrate for lighting implements, there is also un- 
arranging [ that the substrate for lighting implements will become expensive ]. 
[0007] While this invention is made in view of the above-mentioned trouble and being able to attain 
high heat dissipation nature, it aims at offering the light emitting diode lighting implement which can 
attain a cost cut. 
[0008] 

[Means for Solving the Problem] The light emitting diode lighting implement of claim 1 sticks a metal 
plate through an insulator layer on the metal substrate excellent in heat dissipation nature, light emitting 
diode is mounted and one electrode becomes so that may be electrically connected to this metal plate. 
[0009] 

[Function] If it is the light emitting diode lighting implement of claim 1, the metal substrate which was 
excellent in heat dissipation nature through the insulator layer can be made to conduct the heat which 
absorbed generation of heat of light emitting diode, and the metal plate absorbed with the heat capacity 
of a metal plate. And since the opposed face product (heat sinking plane product) of the metal plate 
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which counters through an insulator layer, and the metal substrate excellent in heat dissipation nature 
can be enlarged while being able to make the heat capacity of a metal plate larger than the heat capacity 
of the electric wiring pattern produced by technique, such as the conventional plating, remarkable high 
heat dissipation nature can be attained as compared with the conventional light emitting diode lighting 
implement. 

[0010] Moreover, as compared with the case where an electric wiring pattern is produced by technique, 

such as plating, it can mass-produce and a cost cut can be attained. 

[0011] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the mode of 
operation of the light emitting diode lighting implement of this invention is explained to a detail. 
[0012] Draw ing 1 is the perspective view showing roughly the important section of the light emitting 
diode lighting implement of this invention. 

[0013] On the given thickness Mino aluminum substrate 1, through the insulator layer 2, this light 
emitting diode lighting implement stuck the 1st broad metal plate 3 and the 2nd broad narrow-width 
metal plate 4, where predetermined spacing is separated mutually, where one electrode is connected to 
the 1st metal plate 3, it mounted the light emitting diode chip 5, and it has connected to the 2nd metal 
plate 4 the lead 6 pulled out from the electrode of another side of the light emitting diode chip 5. 
[0014] Said 1st metal plate 3 has high electrical conductivity, greatly [ heat capacity ], consists of a 
metallic material with a good heat dissipation property, and can illustrate the alloy spent on copper, 
aluminum, and a leadframe as this metallic material. Moreover, what is necessary is just to set the 
thickness of the 1st metal plate 3 as hundreds of micrometers or more. 
[0015] Of course, the 1st metal plate 3 and the 2nd metal plate 4 function as electric wiring. 
[0016] D r awing 2 is drawing explaining an example of the production process of the light emitting 
diode lighting implement of this invention. 

[0017] As shown in drawing 2 (a), the adhesive insulator layer 2 is formed on the aluminum substrate 1, 
and as shown in drawi n g 2 (b), the metal plate of the predetermined thickness it is thin from the alloy 
spent on copper, aluminum, and a leadframe is stuck on an insulator layer 2. 
[0018] Subsequently, spinning is performed to a light emitting diode chip mounting schedule part in 
order to raise the directivity to the front, as shown in drawing 2 (c), and as shown in drawing 2 (d), by 
etching, machining, etc., a metal plate is processed into the 1st metal plate 3 and the 2nd metal plate 4, 
and let each be an electrical circuit. 

[0019] Then, as shown in drawing 2 (e), an electrical circuit pattern is completed by mounting the light 
emitting diode chip 5 on the spinning section, connecting one electrode to the 1st metal plate 3 
electrically, performing wirebonding subsequently and connecting electrically the electrode of another 
side of the light emitting diode chip 5 to the 2nd metal plate 4. 

[0020] Finally, as shown in dra wing 2 (f), an optical lens 7 is formed so that the mounted light emitting 
diode chip 5 may be covered. 

[0021] However, it is possible to omit spinning and to omit formation of an optical lens. 
[0022] Since the opposed face product of the aluminum substrate 1 and the 1st metal plate 3 which 
counter through an insulator layer 2 is large while the heat capacity of the circuit pattern by plating of 
the former [ heat capacity / of the 1st metal plate 3 ] etc. is large, when the light emitting diode lighting 
implement of the above-mentioned configuration is adopted, even if the heat conductivity of an insulator 
layer 2 is low, generation of heat of the light emitting diode chip 5 can be effectively conducted to the 
aluminum substrate 1, and the remarkably excellent heat dissipation property can be realized. 
Consequently, use by the high current and high generation of heat can be enabled. 
[0023] Moreover, it is possible by enlarging thickness of the 1st metal plate 3 to be able to raise the 
absorption capacity of heat, as a result to change a thermal design according to a service condition. 
[0024] Furthermore, since the 1st metal plate 3 and the 2nd metal plate 4 are formed from a metal plate 
by etching, machining, etc., on an insulator layer, it can mass-produce as compared with the case where 
a circuit pattern is formed by plating etc., and the cost reduction effectiveness is. Moreover, also when 
the 1st metal plate 3 and the 2nd metal plate 4 are stuck on an insulator layer 2 after forming the 1st 
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metal plate 3 and the 2nd metal plate 4 from a metal plate by etching, machining, etc., it can mass- 
produce similarly and there is the cost reduction effectiveness. 

[0025] Drawing 3 is drawing explaining other examples of the production process of the light emitting 
diode lighting implement of this invention. 

[0026] The metal plate with which the part equivalent to the 1st metal plate 3 and the 2nd metal plate 4 
was formed through the adhesive insulator layer 2 on the aluminum substrate 1 as the part equivalent to 
the 1st metal plate 3 and the 2nd metal plate 4 was formed and it was shown in {refer to drawi.ngJ3 (b)} 
and drawing 3 (c) is stuck by performing etching, machining, etc. to the metal plate shown in drawing 3 
(a). 

[0027] Subsequently, as shown in draw ing 3 (d), while excising a garbage on the basis of a cutline, 
spinning is performed in order to raise the directivity to the front to the light emitting diode chip 
mounting schedule part of the 1st metal plate 3. 

[0028] Then, as shown in drawing 3 (e), an electrical circuit pattern is completed by mounting the light 
emitting diode chip 5 on the spinning section, connecting one electrode to the 1st metal plate 3 
electrically, performing wirebonding subsequently and connecting electrically the electrode of another 
side of the light emitting diode chip 5 to the 2nd metal plate 4. 

[0029] Finally, as shown in drawing 3 (f), an optical lens 7 is formed so that the mounted light emitting 
diode chip 5 may be covered. 

[0030] However, it is possible to omit spinning and to omit formation of an optical lens. 
[0031] The light emitting diode lighting implement manufactured by this production process can realize 
the heat dissipation property which was remarkably excellent like the light emitting diode lighting 
implement manufactured by the production process of drawing 2 , as a result can enable use by the high 
current and high generation of heat. Moreover, it can mass-produce like the production process of 
dra wing 2 , and there is the cost reduction effectiveness. 

[0032] Drawing 4 is drawing showing the PN junction temperature (degree-C)-current loading time 

(minute) property of a light emitting diode. In addition, the inside A of dra wing 4 corresponds to the 

conventional light emitting diode lighting implement, and the inside B of drawing 4 supports the light 

emitting diode lighting implement of drawing 1 . Moreover, the current is set as 30mA. 

[0033] The direction in [ B ] drawing 4 is saturated with lower temperature, and it can be said that heat 

dissipation nature is good so that drawing 4 may show. 

[0034] 

[Effect of the Invention] Invention of claim 1 can produce to arbitration electric wiring with larger heat 
capacity than the electric -wiring pattern produced by plating etc., can enlarge the area of the opposite 
section with the metal substrate which was moreover excellent in heat-dissipation nature, and since it 
sticks the effectiveness that heat leakage nature can be improved, and a metal plate, with the metal 
substrate which was excellent in heat-dissipation nature through the insulator layer and can produce 
them, it does so the effectiveness that it can mass-produce cheaply. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the lighting implement which makes light emitting 
diode the light source. 
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PRIOR ART 

[Description of the Prior Art] The application as a signalling lamp or an annunciator has expanded light 
emitting diode from the low power and long lasting ** as what is replaced with an incandescent lamp. 
Recently the application as a traffic light etc. and the plotting board is especially expanded, and there is 
a demand of a raise in brightness and low-cost-izing for such an application. 

[0003] In order to satisfy this demand, in addition to improvement in the luminous efficiency of the light 
emitting diode chip itself, use with a heavy load is needed. And when using it with a heavy load, it is 
important to make stripping of the heat to generate enough in respect of reservation of dependability, 
such as a life. 

[0004] In consideration of this point, the thing which comes to give electric wiring on the substrate (for 
it to be hereafter called an aluminum substrate for short) which consists of aluminum excellent in heat 
dissipation nature as a substrate for lighting implements for raising the heat dissipation nature of a light 
emitting diode lighting implement through an insulating layer is proposed (refer to the patent No. 
2593703 official report). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Invention of claim 1 can produce to arbitration electric wiring with larger heat 
capacity than the electric-wiring pattern produced by plating etc., can enlarge the area of the opposite 
section with the metal substrate which was moreover excellent in heat-dissipation nature, and since it 
sticks the effectiveness that heat leakage nature can be improved, and a metal plate, with the metal 
substrate which was excellent in heat-dissipation nature through the insulator layer and can produce 
them, it does so the effectiveness that it can mass-produce cheaply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing roughly the important section of the light emitting diode 
lighting implement of this invention. 

[Drawing 2] It is drawing explaining an example of the production process of the light emitting diode 
lighting implement of this invention. 

[Drawing 31 It is drawing explaining other examples of the production process of the light emitting 
diode lighting implement of this invention. 

[Drawing 4] It is drawing showing the PN junction temperature (degree-C)-current loading time 

(minute) property of a light emitting diode. 

[Description of Notations] 

1 Aluminum Substrate 2 Insulator Layer 

3 1st Metal Plate 5 Light Emitting Diode Chip 
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DRAWINGS 



[Drawing 1] 
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first wide metal plate 3 and a second narrow 
metal plate 4 are put at specific intervals via an 
insulating film 2. A light emitting diode chip 5 is 
mounted while one electrode is connected to 



the first metal plate 3, and a lead 6 that is 
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emitting diode chip 5 is connected to the 
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